Trypanosoma brucei and Trypanosoma cruzi tryparedoxin peroxidases catalytically detoxify peroxynitrite via oxidation of fast reacting thiols.
Macrophage activation is one of the hallmarks observed in trypanosomiasis, and the parasites must cope with the resulting oxidative burden, which includes the production of peroxynitrite, an unusual peroxo-acid that acts as a strong oxidant and trypanocidal molecule. Cytosolic tryparedoxin peroxidase (cTXNPx) has been recently identified as essential for oxidative defense in trypanosomatids. This peroxiredoxin decomposes peroxides using tryparedoxin (TXN) as electron donor, which in turn is reduced by dihydrotrypanothione. In this work, we studied the kinetics of the reaction of peroxynitrite with the different thiol-containing components of the cytosolic tryparedoxin peroxidase system in T. brucei (Tb) and T. cruzi (Tc), namely trypanothione, TXN, and cTXNPx. We found that whereas peroxynitrite reacted with dihydrotrypanothione and TbTXN at moderate rates (7200 and 3500 m(-1) s(-1), respectively, at pH 7.4 and 37 degrees C) and within the range of typical thiols, the second order rate constants for the reaction of peroxynitrite with reduced TbcTXNPx and TccTXNPx were 9 x 10(5) and 7.2 x 10(5) m(-1) s(-1) at pH 7.4 and 37 degrees C, respectively. This reactivity was dependent on a highly reactive cTXNPx thiol group identified as cysteine 52. Competition experiments showed that TbcTXNPx inhibited other fast peroxynitrite-mediated processes, such as the oxidation of Mn(3+)-porphyrins. Moreover, steady-state kinetic studies indicate that peroxynitrite-dependent TbcTXNPx and TccTXNPx oxidation is readily reverted by TXN, supporting that these peroxiredoxins would be not only a preferential target for peroxynitrite reactivity but also be able to act catalytically in peroxynitrite decomposition in vivo.